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Figure 1. Location of study area

a3l el boedsisyslaer S,
silesl & e 5 (5 033) K (55 s
35 a3 0 gles jy celu (A Sdeas 5 sl JLad!
Panahi et al., 2011;) xS 13 oyl =0
—4 &, 0 5l ax .(Mahdavi and Mirzaei, 2020
St b S 13, 51ws j3 aids 80 BY ok
slael (it 03) L Ois ,5es by Lss
i bl OGS st 035 sl sy
JSw s ALt 50l osS oo bgb wa
A
LS ;5 CO2 38 Sl g op S 0 p3 ldie 5,51
s 0L b Sa Sl oy 5V T en S do s
Panahi etal., 2011; Losietal.,) S 316,58 s
S S Ao dnle (gl 558 e acwl=e (2003
—a s e G e 4 o e S S,
DB ey S s s amn oy gl el Y e
53 QAESEE 3l e baised mlSE s el
B 0o Al s pl 03 NS s 8 5w

YAO

Bty NEXP

Ol 53 Samd s 3l a5l 5 (25 S K 5l ey i
Yo bssdoe ol o g ks glaesll L 5l ik
oty s s sl 5 el ekde o)
WalS bty s hd syl adkie s (SIS
oty dlol Yeosla oSl g Sl 5y sl
Ol s Ad N &S (55 sbay (s olsesl (SII15)
b sl adls [iS1, LI s ks ik s
1y adkie 5o S Okt s Lyl 5l (6 533 s
iy s fols a3 s ;g0 oS (sla el s OIS
5 Sop k8 (CL) £b Job (H) s gl
Slp o Las g, Seslll Ol ys (CD) b S8
Ol y3 S O pedites i Sl 035655 550
s a2l e A eslizd WOl 35 5 4 g
A Sl s S B enh S sen )
A i KU poler K gbS , sles oo
Cs 2l s S (i Kooy Sopn o
(Adl, 2007; Panahi et al., 2013) Wi c.ils



Y’o)Lo.;Lﬂ.xl?‘ ‘.ia.}zd.stjjd.hj)_\ >_¢LC3ALAL43 :

(Coys Yo JS 51 S5 Tor ppome) S ) sl
oas 3l okl b 0T Sy alaws 5 0 L;,j@,?
Cl-203 Handheld Laser .25l mnS ppba
—3b S, Lus ¢, Seslul Leaf Area Meter
s oSl gl &S leddly s sl ol
SaSeill of Kas 05y ok Ol W s Sas
e S iy e Al S e K
s 5 Y alaly sleslial L 8 5 e e Sl
s S e st Ls O &l ge g3 e Al 4,
(6 alal) Ad alowe 0355 IS (6l OT (Sl
Ll il SLA) sty S Sy 335 e
08 e (A) oy K S, el
(Mi) LS, S
SLAI = Ai/mi ()
Sy S el Cls (oS eIl g
Sl gl cpl ple ol p0be) 5 S S
2ages = 23 SLAS Sl s K S bns e
S S Gosba ke eslil Cx s S S
JS Cobos daloes (sl el sl - 5 K2 83565
13 g g0 odliial Ly s 6‘-“&)%
SLAi = SLAs = As/ms (8)
033) M o(&g0d = 5 bS5 cls) A
Coles IS 55515 Sl oK (6505 = 5 K2
S =3 S ans e (AD) Cot s S s S
Cro Ly Ol g IS St b5 58 Uy
(":’Su"’
SLAs = Ai x mi (0) akasl
j\o;@\l{juﬁﬁal&i};)”wwl{
— S ten e (S 055 L S e o el
o2l gl sleslinal b culg 5o 5 Ol s gla
Khosravi ) s 55 oo aslos S5 6,8 S elas
(et al., 2012; Mahdavi and Mirzaei, 2020

YAl

s g 55,8 5 1 5 gty O 2oy 00 sans
G aewle gl s cpl 53 (IPCC, 2006)
25 Sl sladaly 51 S 05 oo e
o w5 ds s ,ldae 5 (Allenetal., 1986) A oslac!
S Six w565 Aoy £V S S 5 o S
el e

APEE

(¥)

Ash% = (Ws-Wi/ (W2-Wy) x 100

C% =n (100-Ash%) x 0.58

—Cwts S Ao s Ash% (555 Lalyy s
G5) L 05 WL S JolS 0l ger 31 o ol
O3 gyeme W3 aised i 055 W2 (o
s C% 5 oslinal 3,50 o Gk 5 oSt
ol Sloles 0 S

0358353 (2 S 03 Slhhe Ao s3 3551 5 5l ey
GG 5 IS bl j3) s S 0 S dised S
el ewsas Tl e Gl osls s (G
oo 3 IS IS a4 we Ol s (5 Sesll
53 . eslazl (Mean Tree Method) Lo ge o s
A5 ets ol Sl (o Slbe i)
— s e 1y L gme St s lae Il ged s
s Als 53 053 JS 3 s b e S
S slaeslll 05 S s kS s K
Cowdds b 5590 GOl (Ol s IS el 4 o se
Gl e sysln sl J(Adl 2007) AT
L eddicamw 5 Il S e o 51 0 S aunSTiss
LeSI6s ol e B es S Oy TV sl s
Mahdavi and Mirzaei, ) L1 cose K op S
.(Brooks, 1998; ESA21, 2008; 2020
£ 5 e a5 5, Sl
$3 o 3N S p e arli Sl gl
(Adl, 2007) o eslawa! (Gravimetric Method)



Al sle 5> o (Crataegus aronia L) IG5 aisl I o 2Ll g (3,5 o5 006355 Jlaie oL 3]

bt eslinal gl L2y 5 5 adoms oS lanasiia
53 bl sla il 5 s T esey Joe o
Lalsy 4 by slasls el IBM SPSS 22 i3l

A plowil Excel 2013 133l 5 53 G e )l

s

b
Laesls a8 s OLES & b5 S 50l 5S Q),cﬂ calb
L;QS LSLAQJLAT Llea )‘J))?Lﬁ JLGJ.: @)}S ‘)\
S LsLécJ‘JJ\ LS‘)‘A" oMéﬂioJJu\ LSLAJ.::.I.A

sl o 0l OLES d}.&;- BE .la.w)l;a

d XY A;

(V)
n x 10000

GLSa s dol) Ol s sluws
(GJAJL«) S s M\&éufﬁé@wﬁi

lad g sldas N

LAl =

5 03565 Gt S eI Bl s ooy 2 S

(> oS sl gine b S b el 5 0 S
8 4 p8 st 4 st btk O S5 )
Sl edi g S oSl oS Sla ite 055 S ealinl

L gme ot 3 8056 S 010l gla it oS (glaoslel =) Jsus
Table 1. Quantitative statistics of measured variables of mean tree
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Table 2. Leaf biomass, leaf carbon sequestration and value of atmosphere CO, absorption (kg.ha?)
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Table 3. Results of correlation between of depended variables with independent variables
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Table 4. Results of ANOVA in regression model with power function
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Table 6. The values of the determined and adjusted coefficients of the independent variables and the
dependent variable of leaf mass in different models

Wl Ll and S e g 2 e Mos iz
Adjusted coefficient of determination  Coefficient of determination Model Independent variable
0.521 0.547 o
Lmea/r s e B
0.587 0.606 S (a5l
' ' logarithmic i
. Collar diameter (cm)
0.606 0.627 i
Power
0.776 0.788 =
Linear b L se a3
=, .
0.760 0.772 e ()
logarithmic  pean crown diameter
N
0.839 0.848 < (m)
Power

Ya.



Al sle 5> o (Crataegus aronia L) IG5 aisl I o 2Ll g (3,5 o5 006355 Jlaie oL 3]

sort Ln(Y',) =0.348+0.793Ln(x,)

]
9 =
w4

G JERC P

Collar diameter (cm)
&|)|)C’})JL§J‘°‘>)SLSJJ@.#WWJ\}:_ LSQ:J“)@ &i‘f:ﬁ}jiub—\‘ J&Jf
Figure 2. Logarithmic-power allometric relationship between collar diameter variable and leaf biomass
of hawthorn tree
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Figure 3. Logarithmic-power allometric relationship between the mean of diameter crown and leaf
biomass of hawthorn tree
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Table 7. Results of ANOVA in power regression model (Mean crown diameter) and logarithmic
(collar diameter)
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Table 8. The values of determined and adjusted coefficients of independent variables and dependent
variable of leaf area index in different models
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Figure 4. Logarithmic allometric relationship between tree collar diameter variable and leaf area index
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Figure 5. Logarithmic-power allometric relationship between mean crown diameter variable and leaf
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Abstract

The objective of this research was to estimate the biomass, carbon storage and leaf area index of
hawthorn species (Crataegus aronia L.) in Sartaf forests of Ilam city. For this purpose, using random
sampling method, 30 hawthorn trees were selected and variables of collar diameter, tree height, crown
length and large and small diameter of the crown were measured. Then, the leaves from 1/4 or 1/8 of
the crown of sample trees were collected. After drying the leaves in the oven, the dry weight of the
leaves was determined. After burning a sufficient amount of dried leaves in an electric oven, the weight
of organic matter and carbon content of the leaves were obtained. The weight method was used to
calculate the leaf area index. The results showed that the average leaf biomass, leaf carbon sequestration,
and carbon dioxide absorption from the atmosphere were 99.18, 46.61, and 170.59 kg per hectare,
respectively. The average leaf area index of hawthorn species was calculated as 9.08 for each tree and
0.095 per hectare in study area. The results of allometric relationships using different regression models
showed a positive and significant correlation between the variable of mean crown diameter with the
variables of biomass and leaf area index of hawthorn trees in Ilam forests. In general, the results of this
research show the ability of using allometric equations to measure biomass, carbon sequestration, and
leaf area index of Crataegus aronia.

Keywords: Carbon sequestration, Mean tree method, Power regression model, Leaf Area Index.
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